Cell density-enhanced expression of inducible nitric oxide synthase in murine macrophages mediated by interferon-beta.
Nitric oxide (NO) has an important cytotoxic role in host defense processes against invading microorganisms and neoplastic cells. Here we demonstrate the effect of culture density on the expression of NO synthase and NO production by lipopolysaccharide (LPS)-activated RAW 264.7 macrophages. At high cell densities, the LPS-induced expression of iNOS message, protein, and activity is markedly enhanced. We demonstrate the effects to be mediated by a diffusible macrophage product. Increasing cell density correlates with activation of IFN-dependent signaling pathways. We observe enhanced phosphorylation of STAT-1 on tyrosine 701 and serine 727, and an increase in STAT-1 DNA binding. Expression of the IFN-stimulated transcription factor IRF-1 is also enhanced. The data are consistent with the reported involvement of IFN-beta as an autocrine co-activator of iNOS expression. Considering the importance of NO as a cytotoxic mediator of host immunity, the data suggest that macrophage density is important in regulating the magnitude of NO production, and thus, the host response to infection.